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Harmony coefficient theory and case study on agricultural ecosystem

Yang Shigi'?, Gao Wangsheng"
(1. College of Agronomy and Biotechnology , China Agricutural University , Beijing 100094, China;
2. College of Agronomy , Northwest Sci-tech Universty of Agricuture and Forestry , Yangling 712100, China)

Abstract Harmony coefficient (HC) theory was constructed by mathematical statistics principle and method to agricul-
tural ecosystem inthe paper, which consists of efficacy function, harmony coefficient function, range o harmony coeffi-
cient value and rank of harmony coefficient (RHC) , and the appraised index on agricultural ecosystem was established.
Fnally, Ziyang county, Yiyang city of Hunan province (ZYH) was case studied with harmony coefficient theory. The re-
sult made know that ZYH of agricultural ecosystem is ascending trend from 1990 to 2002. RHC is 5 and HC is feeble
maladjustment from 1990 to 1998; RHC is 6 and HC is feeble harmony from 1999 to 2002. HC of agricultural ecosystem
is irfluenced by sub-system. In 1990, HC o agricultural ecosystem is low because o low HC of economic sub-system
and social sub-system. HC of agricultural ecosystemis low because of low HC o ecological sub-systemin 1998. HC of
agricultural ecosystem is impacted mainly by economic sub-system and ecological sub-system as a whole, and eco-
nomic sub-system is positive, and ecological sub-system is negative. The relationship between economic benefit and
ecological benefit is one of central contradictions to agricultural ecosystem development.
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Table2 Harmony codficient Index of agricultura ecosystem
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Table 3 Hficiency codficient of agriculturd ecosystem on Ziyang county
1990 1995 1996 1997 1998 1999 2000 2001 2002
I (hm? ) 0.0162 0.9813 0.9412 0.8431 0.7843 0.7255 0.6459 0.7586 0.6850
! % 0.3100 0.3671 0.2671 0.4243 0.1243 0.5243 0.5671 0.6671 0.8671
! % 0.8077 0.6000 0.2846 0.2077 0.0538 0.7115 0.7231 0.8769 0.9346
/! (kg/ hm?) 0.9918 0.2600 0.1837 0.0178 0.0326 0.9027 0.4730 0.3676 0.3542
/! (kg/ hm?) 0.9953 0.0391 0.1368 0.0145 0.1349 0.2661 0.1571 0.1486 0.1360
/ ) % 0.2609 0.6325 0.2555 0.3313 0.0274 0.7070 0.7867 0.9821 0.7700
! (kg/ hm?) 0.1271 0.3387 0.0316 0.8812 0.5180 0.1282 0.8634 0.8860 0.9591
I (t/ hm?) 0.9830 0.4729 0.4370 0.1927 0.0261 0.0549 0.3436 0.7799 0.7884
P 0.0034 0.3889 0.4966 0.6316 0.7078 0.7266 0.8676 0.9311 0.9868
/ 0.0040 0.4408 0.3288 0.7068 0.6967 0.6792 0.8073 0.8923 0.9862
I % 0.0208 0.5276 0.4564 0.5296 0.3710 0.4450 0.9889 0.9291 0.9376
! % 0.0037 0.3544 0.4587 0.2339 0.2975 0.9863 0.6046 0.6744 0.7982
/ ! % 0.0799 0.1759 0.2126 0.2598 0.4644 0.4892 0.7594 0.7818 0.9289
1/ ) 0.0009 0.0523 0.1617 0.3053 0.5369 0.5926 0.7341 0.9014 0.9893
1 (kW/ hn?) 0.0316 0.0079 0.1291 0.0880 0.1943 0.3017 0.8318 0.9727 0.9826
1C 1) 0.0019 0.2703 0.4014 0.5075 0.5449 0.6261 0.7010 0.8945 0.9881
/ kg 0.0196 0.7185 0.4103 0.9709 0.3532 0.5373 0.7570 0.8760 0.6500
/ kg 0.0086 0.8280 0.7159 0.8321 0.9333 0.9183 0.5858 0.7260 0.9816
/ kg 0.0017 0.9884 0.2249 0.4660 0.1560 0.5325 0.2217 0.8482 0.7763
| %o 0.0123 0.8074 0.8982 0.9620 0.9755 0.9276 0.9975 0.8319 0.7141
1/ ) 0.0408 0.6122 0.6735 0.7347 0.8367 0.8776 0.9388 0.4082 0.4898
/ m? 0.0096 0.1677 0.3427 0.7396 0.7663 0.9674 0.9332 0.8613 0.8331
! % 0.0257 0.1873 0.2680 0.3488 0.4952 0.5255 0.6113 0.7173 0.9647
1 ) 0.0050 0.2814 0.3317 0.4573 0.5327 0.6332 0.7839 0.9347 0.9849
! % 0.0035 0.5051 0.6200 0.6531 0.5950 0.6827 0.7423 0.8213 0.9869
[ (kWh/ ) 0.3722 0.5371 0.6693 0.5968 0.0170 0.0583 0.5926 0.7166 0.9733
4
Table4 HC and RHC of agricultural ecosystem on Ziyang county
1990 1995 1996 1997 1998 1999 2000 2001 2002
HC 0.1927 0.3809 0.4083 0.4232 0.2925 0.5505 0.6899 0.7457 0.7363
RHC (2 (4) (5) (5) (3 (6) (7) (8) (8)
HC 0.2470 0.3861 0.1219 0.0729 0.1362 0.3742 0.5841 0.5829 0.5739
RHC (3 (4) (2) (1) (2) (4) (6) (6) (6)
HC 0.2039 0.3304 0.5605 0.4682 0.6170 0.6599 0.8528 0.8888 0.9306
RHC (3 4 (6) (5 ) (1) (9 (9 (10)
HC 0.1685 0.4985 0.5583 0.6857 0.4298 0.5835 0.6808 0.8086 0.7910
RHC (2 (5) (6) (7) (5) (6) ) (9 (8)
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